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Study Subject 1D:04RCH80

Study Subject Clone:

Study Subject HLA:A3,A29,B7,B44,Cw7

Sequence: Known reactive 20Mer0: EKLWVTVYYGVPVWKEATTT gpl160(32-51)

Possible HLA

A29  A*2901,A*2902

A3 A3.1,A*0301,A*0302,A*0304

B44  B*4402,B*4403,B*4404,B*4405,B*4406,B*4407,B*4408

B7 B*07,8*0702,B*0703,B*0704,B*0705,B*0706,8*0707,B*0709,B*0711
Cw7 Cw*0701,Cw*0702,Cw*0704,Cw*0706

Possible Epitopes based on anchor residues

(2-9)  KLWVTVYY A3
(6-15) TVYYGVPVWK A3
(1-9) EKLWVTVYY  Cw*0702
(1-8)  EKLWVTVY Cw*0702
(2-9)  KLWVTVYY Cw*0702

Anchor Residues Searched

A*2902  X[EJXXXXXX[Y]
A*2902  X[EJXXXXX[Y]
A*2902  X[EJXXXXXXX[Y]

A3 X[LVMIXXXXXX[KYF]
A3 X[LVM]IXXXXX[KYF]
A3 X[LVM]XXXXXXX[KYF]
B44 X[EJXXXXXX[Y]

B44 X[EJXXXXX[Y]

B44 X[EJXXXXXXX[Y]

B*4402  X[EIXXXXXX[FY]
B*4402  X[EIXXXXX[FY]
B*4402  X[E]JXXXXXXX[FY]
B*4403  X[EIXXXXXX[YF]
B*4403  X[E]JXXXXX[YF]
B*4403  X[E]XXXXXXX[YF]

B7 X[PIXXXXXX[LF]
B7 X[PIXXXXX[LF]
B7 X[PTXXXXXXX[LF]

B*0702  X[PJXXXXXX|L]
B*0702  X[P]XXXXXIL]
B*0702  X[PJXXXXXXX[L]
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B*0703  X[PJXXXXXX[L]
B*0703  X[P]XXXXX[L]
B*0703  X[PJXXXXXXX[L]
B*0705  X[PJXXXXXX[L]
B*0705  X[P]XXXXX[L]
B*0705  X[PJXXXXXXX[L]
CW*0702  XXXXXXXX[YFL]
CW*0702  XXXXXXX[YFL]
CW*0702  XXXXXXXXX[YFL]
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Thistable lists epitopes that are experimentally observed to be presented by a HLA type carried by the patient, but the defned epitope has substitutions
relative to the peptides from your reference strains and so might be missed by your reagents: in HXB2 for Gag, Pol; MN for Env; BRU for Nef, relative
to most B clade Sequencesin the database:

Protein Epitopein Consensus B HLA Notes

Epitopein Database Epitopein Ref. strain

p17(22-31) RPGGKKRYKL RPGGKKKYKL RPGGKKKYKL B7
p24(174-184) AEQASQDVKNW  AEQASQEVKNW  AEQASQEVKNW  B*4402
p24(174-184) AEQASQDVKNW  AEQASQEVKNW  AEQASQEVKNW  B*4402,B44
p24(223-231) GPSHKARVL GPGHKARVL GPGHKARVL B7
gp160(31-40) AENLWVTVYY  TEKLWVTVYY  AEQLWVTVYY B*4402
gp160(31-40) AENLWVTVYY  TEKLWVTVYY  AEQLWVTVYY B44
gp160(208-217)  VSFEPIPIHY ISFEPIPIHY VSFEPIPIHY A29
gp160(298-307)  RPNNNTRKSI RPNYNKRKRI RPNNNTRKSI B*07
gpl60(298-307)  RPNNNTRKSI RPNYNKRKRI RPNNNTRKSI B*0702
gp160(298-307)  RPNNNTRKSI RPNYNKRKRI RPNNNTRKSI B7
gp160(298-307)  RPNNNTRKSI RPNYNKRKRI RPNNNTRKSI B7?
gp160(298-307)  RPNNNTRKSI RPNYNKRKRI RPNNNTRKSI B7
gp160(376-384)  PNCGGEFFY FNCGGEFFY FNCGGEFFY A29
gp160(419-427)  RIKQIINMW KIKQIINMW RIKQIINMW A29,A32
gpl60(770-780)  RLRDLLLIVTR HHRDLLLIAAR  RLRDLLLIVTR A*0301
gpl60(770-780)  RLRDLLLIVTR HHRDLLLIAAR  RLRDLLLIVTR A3
gp160(843-851)  IPRRIRQGL IPTRIRQGL IPRRIRQGL B*0702
gpl60(843-851)  IPRRIRQGL IPTRIRQGL IPRRIRQGL B7
Nef(77-85) RPMTYKAAL RPMTYKAAV RPMTYKAAV B*0702
Nef(175-184) DPEKEVLQWK DPEREVLEWR DPEKEVLVWK B7
Nef(190-198) AFHHVAREK AFHHVAREL AFHHMAREL A3
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Table 1: p17

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
pl7(22-31) Gag(22-31) RPGGKKRYKL HIV-1 infection human(B7) [Jin (2000)]
e This B7 epitope is one of three subdominant CTL responses detected in a long-term non-progressor
e A dominant B7 epitope was de£ned using conventional methods, and three additional sub-dominant HLA B7 epitopes were defned
by £rst using a non-anchor based strategy, EpiMatrix, to identify 2078 possible epitopes in the autologous HIV-1, followed by B7
anchor residue prediction to narrow the set to 55 peptides for experimental testing
Table 2: p24
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
p24(174-184) p24(306-316 LAI) AEQASQDVKNW human(B*4402) [Brander & Goulder(2001)]
e C. Brander notes this is a B*4402 epitope
p24(174-184) p24(306-316 LAI) AEQASQDVKNW human(B*4402,B44) [Brander & Walker(1997)]

Pers. Comm. from D. Lewinsohn to C. Brander and B. Walker, C Brander et al., this database, 1999

p24(223-231)

p24() GPSHKARVL HIV-1 infection human(B7) [Goulder (2000)]

The CTL-dominant response was focused on this epitope in a HIV+ Caucasian living in Boston — this epitope did not fall within the
three most recognized peptides in the study

Three peptides GSEELRSLYNTVATL (p17 residues 71-85), SALSEGATPQDLNTMLNTVG (p24 41-60), and WEKIRLRPG-
GKKKYKLK(p17 16-30) contained the dominant Gag-specifc epitope in 31 out of 44 B-clade infected individuals from Boston who
showed Gag-CTL responses

Five peptides RLRPGGKKHYMIKHLVW (p17 20-36), ELRSLYNTVATLYCV (p17Gag 74-88), SALSEGATPQDLNTMLNTVG
(p24 41-60), FRDYVDRFFKTLRAEQA (p24 161-177), and SILDIKQGKEPFRDY (p24 149-164) contained dominant Gag-speci£c
epitopes in 32 out of 37 C-clade infected subjects from South Africa
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Table 3: gp160

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
gp160(31-40) gpl60(30-39 WEAU) AENLWVTVYY HIV-1 infection human(B*4402) [Brander & Goulder(2001)]
o C. Brander notes this is a B*4402 epitope
gp160(31-40) gpl60(30-39 WEAU) AENLWVTVYY HIV-1 infection human(B44) [Borrow (1997), Goul-
der (1997a), Borrow &
Shaw(1998)]

e Two CTL lines from the patient WEAU were studied — one had an optimal peptide of (A)AENLWVTVYY, and the other
(A)AENLWVTVY, and both responded equally well with one or two N-term Alanines

o Rapidly post-infection, a strong immunodominant response was observed against this epitope

e The naturally occurring forms of the peptide found in WEAU were tested as targets for early WEAU CTLs — the form TENLWVTVY
was as reactive as the wild type AENLWVTVY - but the forms AKNLWVTVY, AGNLWVTVY, AANLWVTVY did not serve as
targets

e The glutamic acid in the second position is a B44 anchor residue

e [Goulder (1997a)] and [Borrow & Shaw(1998)] are reviews of immune escape that summarizes this study in the context of CTL
escape to £xation

gpl60(208-217) gpl20() VSFEPIPIHY HIV-1 exposed human(A29) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

gpl60(298-307) gpl20(298-307) RPNNNTRKSI HIV-1 infection human(B*07) EFerri§1(1999), Hammond
1995

e The processing of this epitope is TAP1/2-dependent, as are most Env epitopes, and it contains an N-linked glycosylation site that is
glycosylated in Env

e Peptide that had been deglycosylated, a process that changes asparagine (N) to aspartic acid (D) (RPNDNTRKSI) was recognized a
100-fold more efEciently than either glycosylated or non-glycosylated RPNNNTRKSI

e Position 5 is not involved with HLA B*07 binding, so is probably important for TCR recognition

e HIV-1 Env epitopes are typically processed by a TAP1/2 dependent mechanism, which involves cotranslational translocation into the
ER, glycosylation, export back into the cytosol, and deglycosylation for processing, and retransport into the ER for the association

with class | molecules . . . . . .
e The particular pathway of generating an epitope may have an impact on the presentation of that epitope, quantitatively as well as

qualitatively

gpl160(298-307) gpl120(302-312 HXB2) RPNNNTRKSI HIV-1 infection human(B*0702) [Brander & Goulder(2001)]
e C. Brander notes this is a B*0702 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(298-307)

gp120(302-312 HXB2) RPNNNTRKSI HIV-1 infection human(B7) [Safrit (1994)]
CTL from two acute seroconversion cases

gp160(298-307)

gp120(303-312 111B) RPNNNTRKSI HIV-1 infection human(B7?) [Wilson (1996)]

Epitope defned in the context of the Pediatric AIDS Foundation ARIEL Project, a mother-infant HIV transmission study
RPNNNTRKDI and RPNNNTRKGI, naturally occurring variants, were found in non-transmitting mother — ability to recognize these
variants has not yet been determined

gp160(298-307)

gp120(302-311 Clade B) RPNNNTRKSI HIV-1 infection human(B7) [Wilson (1998)]

The extent of CTL interclade cross-reactivity from CTL isolated from individuals newly infected with B clade virus was studied, and
extensive cross-reactivity was observed

Two HLA B7 individuals had CTL response to B_LAI, A_92UG037 and C_92BR025 gp160, but were B clade strain MN non-
responders — the authors note that the B7 epitope RPNNNTRKSI is immunodominant, conserved between the LAI and clade A and
C strains, but is very divergent in MN (RPNYNKRKRI), and that this epitope might be dominating the specifcity of the response in
the HLA B7 individuals

gp160(376-384)

gp120(376-384 111B) PNCGGEFFY HIV-1 infection human(A29) [Wilson (1999)]

This study describes maternal CTL responses in the context of mother-to-infant transmission
Detection of CTL escape mutants in the mother was associated with transmission, but the CTL-susceptible forms of the virus tended

to be found in infected infants
PNCRGEFFY was an escape variant

gp160(419-427)

gp120(419-427) RIKQIINMW? HIV-1 infection human(A29,A32) [Betts (2000)]

Only 4/11 HLA-A2+ HIV+ individuals had CTL that reacted to SLYNTVATL, calling into question whether it is immunodominant
Ninty £ve optimally defned peptides from this database were used to screen for gamma interferon responses to other epitopes

1/11 of the A2+ individuals was A29 and responded to RIKQIINMW, and another responder was A32 and these are thought to be
presenting molecules

The sequence is unclear — Betts calls both peptide 30 and peptide 32 gp120 419-427 and the peptide sequences are not provided

gp160(770-780)

gp41(768-778 NL43) RLRDLLLIVTR HIV-1 infection human(A*0301) [Takahashi (1991)]
CD8+ T cell clone
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(770-780)

gp41(768-778 NL43) RLRDLLLIVTR HIV-1 infection human(A3) [Cao (1997)]

The consensus peptide of clade B is RLRDLLLIVTR
The consensus peptide of clades A, C and E is RLRDFILIVTR and it is less reactive
The consensus peptide of clade D is SLRDLLLIVTR and it is less reactive

gp160(843-851)

gp41(848-856 LAI)  IPRRIRQGL human(B*0702) [Brander & Goulder(2001)]
C. Brander notes this is a B*0702 epitope

gp160(843-851)

gp41(848-856 LAI)  IPRRIRQGL human(B7) [Brander & Walker(1995)]
Epitope defned in the context of the Pediatric AIDS Foundation ARIEL Project, a mother-infant HIV transmission study

Table 4: Nef
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
Nef(77-85) Nef(77-85 LAI)  RPMTYKAAL HIV-1 infection human(B*0702) [Bauer (1997)]

Structural constraints on the Nef protein may prevent escape
Noted in Brander 1999, this database, to be B*0702

Nef(175-184)

Nef(175-184) DPEKEVLQWK HIV-1 infection human(B7) [Jin (2000)]

This a B7 epitope, a subdominant CTL response, was defned by an un-conventional approach used to predict epitopes in an HLA
B7+ long-term non-progressor

Three additional sub-dominant HLA B7 epitopes were def£ned using EpiMatrix, a non-anchor based strategy for de£ning potential
epitopes, which highlighted 2078 possible epitopes in the autologous HIV-1 derived from the study subject, followed by B7 anchor
residue prediction which narrowed the set to 55 peptides, three of which could serve as functional CTL epitopes

Nef(190-198)

Nef(190-198 LAI) AFHHVAREK HIV-1 infection human(A3) [Hadida (1995)]
Naturally occurring L to K anchor substitution abrogates A2 binding, but permits HLA-A3 binding
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Table 5: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
gp160(33-42) gpl120(32-41 LAI)  KLWVTVYYGV MN rec gpl160 human(A2) [Dupuis (1995)]
e CTL from HLA-A2 positive subject react with this peptide
gp160(33-42) Env(32-41 Clade B) KLWVTVYYGV HIV-1 infection plus human(A2.1) [Kundu (1998)]
HIV-1 MN rgp160
stimulation
e Ten HIV-1+ HLA A2 asymptomatic individuals were given two courses of HIV-1 MN rgp160 vaccine over a 2 year period
e Two hundred and £fty three HIV-1 peptides of 9 or 10 aa possessing the HLA-A2.1 binding motif (Leu at position 2, Val at the C
terminus) were identifed in gp160, of which 25 had a high or intermediate binding afEnity
e Eleven peptides were studied that had high HLA-A2 binding affnity — a CTL response was detected to 9/11 peptides in at least 1
individual
e CTL responses after reimmunization may include recall responses — only individuals with vaccine cross-reactive sequences prior to
vaccination showed detectable CTL responses
gpl160(36-46) gp120() VTVYYGVPVWK HIV-1 infection human(A1l and [Threlkeld (1997)]
A*6801)
e Study of the £ne specifcity of an A3-like-HLA-super-type epitope (the A3-super-type includes A*0301, A*1101, A*3101, A*3301,
and A*6801)
e The A3 super-type is characterized as a hydrophobic or hydroxyl containing anchor residue at position 2, and a positive charge in the
C-term position
e While most lines were specifc, a promiscuous cloned CTL line was derived from an HIV+ donor that could recognize this epitope
presented by either A11 or A*6801
gpl60(37-46) gpl20(37-46 LAl)  TVYYGVPVWK gp160 vaccinia human(A*0301) [Johnson (1994b)]
vaccine
e Multiple CTL clones obtained from two vaccinees
e C. Brander notes that this is an A*0301 epitope in the 1999 database
gp160(37-46) gpl120(37-46 LAI)  TVYYGVPVWK gp160 vaccinia human(A*0301) [Brander & Goulder(2001)]
vaccine
e C. Brander notes this is an A*0301 epitope
gpl60(37-46) Env() TVYYGVPVWK DNA multi-epitope ~ SJL/J HLA trans- [Ishioka (1999)]
vaccine genic mice(All)

e A minigene vaccine construct encoding 6 HLA 2.1 and 3 HLA A11 restricted CTL epitopes, the universal Th cell epitope PADRE
(pan-DR epitope) and an ER translocating signal sequence was constructed

e The epitopes were chosen for dominant recognition by CTLs during HBV and HIV infections in humans

e HLA transgenic mice were used for quantitating in vivo immunogenicity of DNA vaccines encoding HLA-restricted CTL epitopes —
strong
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References
gpl60(37-46) gpl120(37-46) TVYYGVPVWK Live recombinant human(A3) [Carruth (1999)]
canarypox_(CP
virus ‘vaccine con-
taining multiple
HIV-1 genes (HIV-1
MN gp120, HIV-1
LAI gp4l, HIV-1
LAI Gag, HIV-1
LAI protease)
e CD4+ and CD8+ Gag and Env specifc CTL responses were detected in only 1/5 vaccinated volunteers, and were not detectable 1
year after vaccination
e CTL responses to epitopes SLYNTVATL and TVYYGVPVWK from HIV+ control patients were used as positive controls
e The study explored why vaccinees were non-responsive — non-response was not due to inherent defects or differences in the ability
of these individuals to process and present antigen
gp160(37-46) gpl20(37-46 LAl) TVYYGVPVWK HIV-1 infection human(A3) E%)QUYId)e]r (1997b), Goulder
a
o Identical twin hemophiliac brothers were both infected with the same batch of factor VIII
e One had a response to this epitope, the other did not
o [Goulder (19973a)] is a review of immune escape that summarizes this study
gpl60(37-46) gpl20(38-41 LAI) TVYYGVPVWK gp160 vaccinia human(A3.1) [Johnson (1994a)]
vaccine
e Highly conserved epitope recognized by multiple CTL clones from vaccinee
gpl160(37-46) gpl20(37-46 LAI) TVYYGVPVWK gp160 vaccinia human(A3.1) [Hammond (1995), Ferris
vaccine (1999)]
e This peptide can be processed for HLA-A3.1 presentation by TAP-1/2 independent and dependent pathways
gp160(37-46) gpl20(37-46 LAl) TVYYGVPVWK HIV-1 infection human(B*0301) [Wilson (2000)]

Three individuals with highly focused HIV-specifc CTL responses were studied during acute infection using tetramers — high
frequencies of HIV-1-specif£c CD8+ T cells were found prior to seroconversion, and there was a close temporal relationship between
the number of circulating HIV-specifc T cells and viral load was also found

All three patients were B*2705, with HLA alleles: A1, A30/31, B*2705, B35; Al, A*0301, B7, B2705; and A*0201, A*0301,
B2705, B39

ELISPOT was used to test a panel of CTL epitopes that had been de£ned earlier and were appropriate for the HLA haplotypes of the
study subjects — 3/3 subjects showed a dominant response to the B*2705 epitope KRWIILGGLNK

The subject with A*0201 had a moderatly strong response to SLYNTVATL

Weak responses were observed to A*301-RLRPGGKKK, A*301-QVPLRPMTYK, and B7-TPGPGVRYPL in the subject who was
HLA Al, A*0301, B7, B*2705

No acute response was detected to the following epitopes: A*201-ILKEPVHGYV, A*301-KIRLRPGGK, A*301-AIFQSSMTK,
A*301-TVYYGVPVWK, B35-EPIVGAETF, B35-HPDIVIYQY, B35-PPIPVGELY, B35-NSSKVSQNY, B35-VPLRPMTY, B35-
DPNPQEVVL
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

gpl160(38-48) gp120(45-55) VYYGVPVWKEA HIV-1 infection human(Cw?7) [Nehete (1998)]

e Three long-term non-progressors and one asymptomatic HIV+ individual were studied and found to have HLA class | C-restricted
CD8+ Env-specifc CTLs — Cw7 speci£c CTL were found against three peptides, including this one

e HLA-C antigens are expressed on lymphoid cells to a lesser extent than either HLA-A or -B

e HLA-C confers protection against lysis by natural Killer cells and by non-MHC-restricted effector T cells and Cw7 directly governs
this resistance to lysis — the authors hypothesize that pathogens that inhibit antigen expression and class | expression may particularly
down regulate Cw?7, thus triggering non-MHC restricted killing

gpl60(42-51) gpl20(42-51 PV22) VPVWKEATTT HIV-1 infection human(B*5501) [Brander & Goulder(2001)]
e C. Brander notes this is a B*5501 epitope

gp160(42-51) gpl20(42-51 PV22) VPVWKEATTT HIV-1 infection human(B55) [Brander & Walker(1995)]
P. Johnson, unpublished
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pl/ CTL Map

B62
>
58 B*0201
B%0801 A2, A*0202
5 A2
. A*0214,A%0201
not B8 A*0205
58 A*0202
A3 A*0201 B8,B60
ci A*02 -
a3 A*3002 B*4001
. B8 AlL
n*0301 ‘ B8
%03 B*0801 ALL
Bw62 . AL A*1101
LETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEA
\ | | \ |
8oz 60 70 80 90 100
B42
A30,A3.1
a1 A*2402
A3 __BB8, B6O  A*6802
A*0301 _,|B8 B35
Bb7 60 B*3501
L0300 _Br4001 . A33
A4 LDKlEEEQNh(SKKKAQQAAAl\DTGHSNQVS(lQNY (continues in p24)
& Ab3 110 120 130
1030
A12402
Bp7
B64 BBS
A3 B13501 |
MGARASVLS(‘;GELDRWEKl |?LRPGGKKKY|$LKH 1V ASRE‘LERFAVNF"GLI
10 20 30 40 50
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024 CTL Map s

Cws
C*0802
C*QBOZ(CWS)
A2, A*0202 B14, Cw8
B12(B44),
A2 B14
B12
B7,8*8101 CwOLOw02 . B14, CW§
B7 T = — C*0802(Cw8)
Cw*0102,Cwi1
B*0702 B14, Cw8 B7
C*0102(Cwl)
Bp7,B58 | |B53 B53
A26
B57,B*5801, | |B42 B42
A*2601
B57 B*8101 B*810[L
B51 T
B*57p1 B*580] <_ﬂ301 B*530[L
B*1570B
B15701 B*4201 B*4201
y K
Bb
Ab | B*0702 B*070p
B1570B
A*2501 B53 B53
B1570L
Pafr-B*0pR B58 B5¢ B52
B57
¥ *,
(from pl7) BS Lt Ll B18l0L | B*4001 | Bw
A*6802 CW! B14001 B1810] A25
A*2402(from p17 ﬂ) (B44) B*3901 A2
B27 A*2501
B4 B2 A2 B55
PIVQNIQGQMVHQAISPRTLNAWVKVVEEKAFSPEVIPMFSALSEGATP? DLNTMLNTVQGHQAAMQMLﬁETINEEAAEWDRVHPVHAGPIAPGQMREPR
| | | | | | |
10 20 30 40 50 60 70 80 90 100
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Patr-B*03
B27
B*2705,B27
B*2705
B*2703
B*27
B27
B21
A33
BR1
Bw62?
BR1
A*2402
B27
A*240p B52
B8 B64
B*080L
Bwp2
B*5701 B*580] B8
B*5201
BS8 B*0801
B62
B57 B8
B*5801 ik ABY
B*57,B*5801 B13501 BR1
A2 B*5701 B8 | | B*1501
GSDIAGTTSTLQEQIGWMTNNPPIPVGEIYKRWI ILGLNKIVRMYSPTSI
\ | | | |

110

120

130 140 150

B*5701

B*5301
B*4402,B44
Cw8
B14, B*1402
B14
B*1400 Civ4
B14 B8
A26 or B70 B53 | B*0801
B44,A26 or B70 B44 | B3
B*4402 B44 B51
A*2402 B*440p B*5101
B*1801 B14? B8
! |B71 | \BB B51
LDI RQGPKEF"FRDYVDRFYIfTLRAEQASQI%VKNWMTETLIT\/QNANPDCK'Il'
160 170 180 190 200
88,
__Broson
_,B3 B7
_, BBl ALl
_| B*5100
B8 BY
B5L | A11101
1 LKALGPAA'I"LEEMMTACQGlVGGPGHKAR\llL
210 220 230
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pP2p7/plp6 CTL Map

AEAMSQVTN?ATIMMQRGNFRNQRKIVKCTNCGKEGHTABNCRAPRKKG?
10 20 30 40 50

p2 <-

<>
start p2 end p7 start

A2 A2
WKCGKEGHQMKDCTERQAN?LGKIWPSYK?RPCNFLQSR?EPTAPPEES?
60 70 80 90

>
p6 start

100

<>
p7 end pl start p
n

<
1
end

G
RSGVETTTP?QKQEPIDKE%YPLTSLRSLEGNDPSSQ

110 120 130

p6 end ->

Protease CTL Map

A*7401

A*6802,A*7401,A19

A*6802 . A%6802
PQVTLWQRP%VTIKIGGQL%EALLDTGAD?TVLEEMSLP?RWKPKMIGG‘

10 20 30 40 50

. A*0201 ‘
GGFIKVRQY?QILIEICGH%AIGTVLVGPTPVNIIGRNL%TQIGCTLNF

60 70 80 90
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RT CTL Map

B51
B*5101
broad
A2
B8 A*0201
. A2, B61 . ! B*0801 ! A10301 .
PISPI ETVPYKLKPGMDGP%VKQWPLTEEI?I KALVEI CTIT_MEKEGK 1 SKI|

10 20 30 40 50
Cw4

W
_b;(l)ad . A3
GPENPYNTPYFAI KKKDST}|<WRKLVDFREI|_NKRTQDFWEYQLG 1 PHPAGLI

60 70 80 ) 100

B*5101, B24

PR V. v SN
A*0201
cwa B51
B3j B*5101
B35
cw4 A2
’ Cw4 B3501,B35
A B*3 OL B*350]L
KKKKSVTVLI?VGDAYFSVPLlDEDFRKYTAITTI PSI NNETI?G | RYQYNVLFl’
110 120 130 140 150

B*0301
A33
A3.1
A3
All
A*,101, A3, A*0301,|A*6801
A*1101
A*0301 A*0201
| B7 | A2, A*0202
B35 A2
B*3501 A*0201
B7 BB5
B7 ‘ 5343501 ‘
’ B15101L A*300R ‘ A3
QGWKGSPAIFQSSMTKILEPFRKQNPD IV 1YQYMDDLYVGSDLE IGQHRT
1!30 17|0 15;0 19‘0 2(|)0
B44 B57
o B*4001 B*5701, B*5801
A2 B*5701
A2 B*5701

K1 EELRQHILITRWGLTTPDKll('HQKEPPFLWI\{IGYELHPDKWTVQEI VLPEKD|

210
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B42

A26

— 5%
B*4201,B42
B*4201
_, B*5701, B*5801 P X
_B7 A*3002 B35, B51
_B15701 Bw62 B35
_B5701 . B*1501 B*3501
SWTVNDI QKITVGKLNWASQ I| YPGI KVRQL(}KLLRGTKAL'I"EVI PLTEEAI%
260 270 280 290 300
A2, A*0202
A2
A*0201
A*02
_, B35B51 Bw62
35 B*1501 ‘ A*1101
_BF3501 ‘ A*0201 ‘ ‘ ALl
LELAENREI ITKEPVHGVYYI?PSKDL 1AEI (?KQGQGQWTY(? I YQEPFKNLIT
310 320 330 340 350
B*5701 B*5801
B70 ‘ B*5701 . Bu
_All A28, A*6802 ‘ A13201

TGKYARMRGAHTNDVKQLTEAVQKITTES IV IWGKTPKFKLP IQKETWET
\ [ | \ |
360 370 380 390 400

S —
n A28
B45
A*6802
B35, [B51
B34
B44 B73501
_A*3201 . A2, B35 |, | |A29
WWTEYWQATW I PEWEFVNTFl’PLVKLWYQLI%KEP 1 VGAETI‘:YVDGAAN RE'Il'
410 420 430 440 450

pl5 RNase start <-

A21 BBz
A2 cws
A2 | Bl4
KLG KAGYVTI\‘IRGRQKWTL'Il'DTTNQKTEL(?A | YLALQDSC‘SLEVN IVTDS?
460 470 480 490 500
__ B14,B*1402
__Cws, . A*101
B14 A2 B7
YALGI 1 QAQF"DQSESELVN(? 11EQLI KKE%VYLAWVPAHH(G | GGNEQVDI$
510 520 530 540 550
LVSAGIRKVL

-> p1l5 RNase end
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Integrase CTL Map

. B*5101 ‘
FLDGI DKAQI?EHEKYHSNWI?AMASDFN LPFl’WAKE 1 VAS(.‘TDKCQLKG EAI\{I

10 20 30 40 50
 A*2402 A*6802

HGQVDCSPG IWQLDCTHLEGKV ILVAVHVASGY I EAEVIPAETGQETAYF
\ | [ \ |

60 70 80 90 100

A*6802
LLKLAGRWPYKTI HTDNGSI\IIFTGATVRAA(FWWAG 1 KQEF(‘B 1 PYNPQSQG\II

110 120 130 140 150

A*1101

—B5

B*5701_>‘
VESMNKELKH( 11 GQVRDQAITZHLKTAVQMA\I/F | HNFKRKGG‘ IGGYSAGER I|
160 170 180 190 200

A2

A*0201
VDIIATDI Q'I"KELQKQ ITK II QNFRVYYRDSlRNPLWKGPA}‘(LLWKGEGAVY

210 220 230 240 250
1QDNSDI KVYPRRKAKI I RI?YGKQMAGDDCIVASRQDED
260 270 280

Rev CTL Map

B*5801

B*5701 ’
MAGRSGDSDIT:EL IRTVRLI IfLLYQSNPPPI\IIPEGTRQARRI\‘IRRRRWRERQFIQ

10 20 30 40 50
cws
B14, Cw8
‘ Al ‘ B14
QIHSISERI ITGTYLGRSAEITVPLQLPPLEFIQLTLDCNEDCC?TSGTQGVGSFI’
60 70 80 20 100
Ql LVESPTVITESGTKE

110
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gple0O CTL Map

B55

. BS%S
B*5501
| cwr
B*0301
A3.1
A3
A%10301
A11 and [A*6801
A2.1
A2
By4 BB5
B8 B1440p B3b01
’ B*0801 . A1l .
MRVKEKYQHITWRWGWRWGTI\{ILLGM LMI CSAl\TEKLWVTVY\‘(G VPVWKEAT'lr
10 20 30 40 50
<- gpl20 start
B38
A*2402 B35, B51
_@55 B35
j 5501 B*3501
B35 A*3501
§> 3501 . B7—>.
TLFCASDAK/‘AYDTEVH NVWAl\THACVPTDPI\llPQEVVLVNVTEN FN MWKNDl\lll

60

70

80

90

100

A2.1 A2.1

PR R
VEQMHEDI I S‘LWDQSLKPC\I/KLTPLCVSL%CTDLKNDTNTNSSSGRM 1 MI:T

130

110 120 140 150

A2.1
Cw8 A2

Cw*08 ‘ A2
KGEI KNCSFI\‘I ISTSIRG KVQlKEYAFFYKLI? 11PIDN DTTS‘)YKLTSCNTS\{

180

160 170 190 200

A29

A29

A2 ‘ | ! | A2 . ‘ Cw8 .
ITQACPKVSI‘:EP IPI HYCAFl’AGFAI LKCNl\llKTFNGTGPCTNVSTVQCTH(“.la

230

210 220 240 250

B35

B*3501

B*0702

_B*07
B7 . . AR
| RPVVSTQLITLNGSLAEEE\I/VI RSVNFTDI\IIAKTI IVQLNTSVEI NCTRPI\II
280

260 270 290 300
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A*2402

A2, AB
A2
All
B7
B7?
B7 B27
B*0702, H-2d
B*07 AR
A2 A*0P01

Patr-B*14

CD4+ CTL

NNTRKRIRI (?RGPGRAFVT II GKl1 GNMRQAI-||CN I SRAKWNI\HTLKQIASKLI?

340

A*2402

310 320 330
Cw4 ||
A29
AR
Cw4
C*0401
B63,B15
B15
B*1516
M CTL A2 AR

EQFG‘NNKTI I‘FKQSSGGDlPIT:IVTHSFlNCGCIBEFFYCNSTQI‘_F

360 370 380

390

350

NSTWFNSTVY

400

A2

A2
Ll AR
A29,A32
A*3201
B15101
DR4 GD4+
AD
. CD4DRA | Mamu A*01
STEGSNNTE(‘SSDT ITLPCR I| KQIl NMWQK\I/GKAMYAPP | S‘GQ IRCSSN I'II'
410 420 430 440 450
‘ A2
GLLLTRDGGI\‘ISNNESE | FRFI’GGGDMRDNWFIQSELYKYKW}‘G EPLGVAPTIf
460 470 480 490 500
A2_,
AKRRVVQREH(RAVG 1 GALFLIGFLGAAGSTl\lﬂGAASMTLTV(‘)ARQLLSG I V(T)
510 520 530 540 550

gpl120 end <> gp4l start
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B8

B8
B*0801
A*2402
Cw
(_ B27
A*2402
A*2402
A*240P
B14, B*1402
B14
B*1402
B51 B14
B15 DPw4.p
B*5101 . | CD4+ CTL(DR{1 ‘
QONNLLRAIEAQQHLLQLTVWG IKQLQAR I LAVERYLKDQQLLG IWGCSG
560 570 580 590 600
B35
B*3501 l
KLICTTAVPWNASWSNKSLEQIWNHT TWMEWDRE INNYTSLIHSLIEESQ
610 620 630 640 650
A2.1
o poap
. A2.1 s, . <_AZ
NQQEKNEQELLELDKWASLWNWFN I TNWLWY IKLF 1M1 VGGLVGLRIVFA
660 670 680 690 700

A*3002
32

A2 ‘ ‘ A2

| A2 .

VLSI VNRVR(‘QGYSPLSFQTI‘llLPTPRGPDRI?EG | EEEGGESDRDRS | RLVl\ll

710 720 730 740 750
A*6802
ABL
AB
A*3101 A*3002
A*0B01 B27
A2.1
| A*2a02 B21 —
A2, . AILJ B*2705 ‘

GSLAL |WDD|‘_RSLCLFSYH|$LRDLLL | VTFIQ |VELLGRRGV‘\/EALKYWWNL|T

760 770 780 790 800
A30, B8
D -7
A2 B7
A2.1 BS
A2 B*5101
B7
B*4001 A21
B35
2.1 A*0201 A2

_A300 . B6O . A2 . B*0702
QYWSQELKNS‘AVSLLNATA || AVAEGTDRVlI EVVQGACRAl‘ RHIPRRI RQC|5
810 820 830 840 850
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e Nef CTL Map

A30, B8

_, B7

_,| B*0702 —2
B*0801 ‘
B8 MGG KWSKSSY | GWPTVRERl\flRRAEPAADR\I/GAASRDLEKl-‘iGA | TSSNTAAI\
____B% 10 20 30 40 50
LERILL

-> gp4l end
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TNAACAWLE/-‘\QEEEEIVGFPYTPQ

60

A*0201

B*0702
. A*1101 o B49
B35 B35
B*3501 B18
A3 B*1801
All B7,B*4101
B35 or C4 B7(B*B101)
A2
B27 B37,B57
,
N B27
B*0301 B15
A*2402
A3.1l B*5701
A*240P
A3, All, BB B*3701
B18
A3 Bw62
Bb7
All B*4001 Bw62
B1§
A*0301 B60 B*1501
Al, B8
BB5 B8 B17, B37
] g*57
B7 B*0801 B57
BY
B*0y02 A3l BlL7
B@2
B35 B35 or|C4 B
B17 B1420[
B#3501 B34 B7
BY
BB5 AR Al B8 Al
BY Bwp2 _5%0 ‘ B*270 B*5701 B10Y0R
o ALl Al B8 IHSQRRQDILDL TQGYFPDXQNYTPGPGVRYPLTFGWCYKLVPVEP
= | | | | |
| 110 120 130 140 150
B1350[L A*1101
BY All
B10Y0R C710802(Cw8)
AL B C*080p
VPLRPMTYKAAVDLSHFLKEKGGLEGL
| | |
70 80 90 100
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activity for a minimum of at least three epitopes, thus the response appears
heterogeneous. One of the four peptides was confrmed to be HLA A2
restricted. Epitopes were highly conserved.

[Ferris (1999)] R. L. Ferris, C. Hall, N. V. Sipsas, J. T. Safrit, A. Trocha,

R. A. Koup, R. P. Johnson, & R. F. Siliciano. Processing of HIV-1 enve-
lope glycoprotein for class I-restricted recognition: dependence on TAP1/2
and mechanisms for cytosolic localization. J Immunol 162:1324-32, 1999.
(Medline: 99138809).

[Goulder (1997a)] P. Goulder, D. Price, M. Nowak, S. Rowland-Jones,

R. Phillips, & A. McMichael. Co-evolution of human immunode£ciency
virus and cytotoxic T-lymphocyte responses. Immunol Rev 159:17-29,
1997a. (Medline: 98078460).

[Goulder (1997b)] P. Goulder, A. Sewell, D. Lalloo, D. Price, J. Whelan,

J. Evans, G. Taylor, G. Luzzi, P. Giangrande, R. Phillips, & A. J. McMichael.
Patterns of immunodominance in HIV-1-specifc cytotoxic T lymphocyte
responses in two human histocompatibility leukocyte antigens (HLA)-
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